abomasal fluid were cultured on 5% bovine blood agar anaerobically at 37 C and on brucella agar plus ovine blood with vancomycin, cefoperazone, and amphotericin B and incubated microaerophilically (10% CO 2 , 5% O 2 , and 85% N) at 37 C. Pinpoint clear colonies appeared in the brucella agar after 24 hours of incubation. Isolates were confirmed as C. jejuni by gram-negative staining, growth at 37 C and 42 C (no growth observed at 25 C), growth in the presence of glycine, positive oxidase and catalase reactions, nitrate reduction, hippurate hydrolysis, H 2 S production in cysteine broth, sensitivity to nalidixic acid, and resistance to cephalothin. Placental isolate VDL 4410 was transferred to brainheart infusion agar (BHIA) plates containing 5% defibrinated bovine blood and incubated microaerophilically (5% O 2 , 85% N, at 37 C for 24 hours).
An unusually high proportion of the isolates recovered from bovine abortions submitted to the Diagnostic Laboratory were diagnosed as C. jejuni, based on phenotypic traits and biochemical profiles. Therefore, attempts were made to verify species identification of isolate VDL 4410 via DNA hybridization with a commercially available C. jejuni probe. The C. fetus probe reacted only with the reference strain of C. fetus subsp. fetus (ATCC 17274, slots 2ab). The C. fetus probe did not react with reference strain of C. hyointestinalis (lab), C. jejuni (3ab), and isolate VDL 4410 (4ab). Slots 5ab and 6ab are blank. Lower panel. The C. jejuni probe reacted with the reference C. jejuni strain (ATCC 33560, slots 4ab) and isolate VDL 4410 (5ab). The C. jejuni probe did not hybridize with DNA of reference strains of C. hyointestinalis (ATCC 35217, lab), C. fetus subsp. fetus (ATCC 27374, 2ab), and C. fetus subsp. venerealis (ATCC 19438, 3ab) . Slots 6ab are blank. Occasional strains of C. fetus grow at 42 C and may give a questionable or weak hippurate hydrolysis reaction and antibiotic sensitivities. Therefore, hybridization with a C. fetusspecific oligodeoxynucleotide probe was included to insure that isolate VDL 4410 was not C. fetus. Because C. hyointestinalis has also been recovered from healthy cattle, isolate VDL 4410 was also reacted with the C. hyointestinalis-specific oligodeoxynucleotide probe. 14 The following reference strains were included as controls in hybridization studies: C. jejuni (ATCC 33560), C. fetus subsp. fetus (ATCC 27374), C. fetus subsp. venerealis (ATCC 19438) , and C. hyointestinalis (ATCC 35217) .
Isolate VDL 4410 was tested against a C. jejuni oligonucleotide probe in colony blot, slot blot, and Southern blot formats. For colony blot hybridization, a nylon membrane b was gently pressed over bacterial colonies (3-4 days old) grown on BHIA containing 10% defibrinated bovine blood. After a minimum of 1 hour, the membrane was removed, denatured (0.5 M NaOH, 1.5 M NaCl), neutralized (1 M Tris, 3 M NaCl, pH 5.5), and UV crosslinked to covalently bind the DNA as described. 14 Filters were refrigerated (4 C) until hybridization.
For slot blot and Southern blot hybridization, DNA was extracted as previously described. 14 For slot blot hybridization, genomic DNA (2 µg/well) was applied to a nylon membrane b in a slot-blot apparatus. c The DNA was denatured, neutralized, and UV crosslinked to the membrane filters, which were refrigerated (4 C) until hybridization.
For Southern blot hybridization, DNA (2 µg) was digested (3-4 hours at 37 C) with BglII or HindIII in a 20-µl reaction mixture in buffer supplied by the manufacturer. DNA fragments were separated on 0.8% agarose gels (60 V, 16 hours) in a horizontal gel bed (120 x 25 cm), with Tris-borate EDTA (89 mM Tris borate, 89 mM boric acid, 2 mM ethylenediaminetetraacetic acid) as the running buffer. Restriction fragments were transferred from agarose gels onto nylon membranes b as described. 13 DNA was UV crosslinked to the membrane filters, which were refrigerated (4 C) until hybridization.
Oligonucleotide probes specific for C. fetus 14 and C. hyointestinalis 1 4 and the commercially available C. jejuni probe d were radiolabeled with gamma ATP as described by the manufacturer.
Prehybridization was carried out for 3 hours at 37 C in 6 x standard saline citrate (SSC; 0.15 M NaCl, 15 mM Na citrate, pH 7.0), 5 x Denhart's solution (0.1% Ficoll, 0.1% polyvinyl pyrrolidone, 0.1% bovine serum albumin), 0.5% sodium dodecyl sulfate, and 100 µg/ml of sonicated denatured salmon sperm DNA as described. 14 Hybridization was at 37 C for 18 hours in fresh prehybridization solution containing 1-2 x 10 6 cpm/filter of the end-labeled 32 P synthetic oligomer. 14 After incubation, filters were washed at previously determined stringency conditions. 14 Dried filters were exposed to Kodak X-OMAT AR film with 2 intensifying screens (2-4 days at -80 C).
Isolate VDL 4410 hybridized only with the C. jejuni-specific probe in colony blot (Fig. 1) , slot blot (Fig. 2) , and Southern blot formats (Fig. 3) . Isolate VDL 4410 did not react with probes specific for either C. fetus (Fig. 4) or C. hyointestinalis (data not shown) in a Southern blot hybrid- ization format. These hybridization studies confirmed the biochemical and histopathologic identification of isolate VDL 4410 as C. jejuni.
Campylobacter jejuni is associated with ovine abortions 8,11 and less frequently with abortions in cattle, 3,12,13,15 mink, 7 goats, 1 humans, 4,9,10 and experimentally infected mink 2,6 and ferrets. 2 Recovery of C. jejuni from the feces of healthy cattle 5 suggests that although C. jejuni maternal infections may be subclinical they may be more serious for the fetus. For the herd under study here, neither the incidence of abortion nor the prevalence of C. jejuni carrier animals is known.
Clinical records indicated that the Hereford cow in this study had been vaccinated for C. fetus. Identification of Campylobacter species causing abortion may be of practical value in implementing vaccination programs where Campylobacter abortions occur. Use of species-specific oligonucleotide probes is a sensitive method to verify the results of conventional bacteriologic testing. 
